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(57) Abstract: It is intended to 
provide novel polypeptides which 
specifically inhibit the activity of 
a mechano-sensitive channel; and 
mechano-sensitive channel inhibitors 
or remedies for atrial fibrillation 
containing these polypeptides or salts 
thereof. The above objects can be 
achieved by using polypeptides having 
amino acid sequences represented 
by SEQ ID NO:l (TVP003), SEQ ID 
NO:2 (TVP004) and SEQ ID NO:3 
(TVP005), salts of these polypeptides, 
and mechano-sensitive channel 
inhibitors or remedies for atrial 
fibrillation containing the same. 
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PCT/JP2004/004190 



commit, mmmmm^^^ ^ jvm.m^^^'^'r ^-^^ 
jte®^^^:/^^ H (GsMTx-4) (Dmm^^—T.^zhxmwi.mwLm^^^'^ 

(J. Nippon. Med. Sch. 2002. 69 (3)) o Zin^T\z»L^mmm^^i^-r 

^-D iz^X^nx^^^o iJ7 ^#^515©^^^^^ F (GsMTx-4:SB 

4:)-m.mWi.MWL^^^'^^ (S tretch-Activated C hannel: 
S A C ) ffi^f S t*^^ S> nT S {mX\t. Thomas M. 

Suchyna et. al. , Identification of a Peptide Toxin from Grammostola 
Spatulata Spider Venom thet Blocks Cation-selective 
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Stretch-activated Channels, J. Gen. Physiol.. Vol. 115, pp583-598, 

2000 m<\^mxmi) #m) » ^tc. m:scm\z\t.. m±iSLXf7K^(Dm}m 

tP ICK (Inhibitor Cysteine Knot :-f>t:H^-->X7^-r>/^/h) ^ 

GsMTx-4/&^ 3 0©->7.7"'1' (0,-64. Cj-Cs^tt/ 

C 3-C e) ic: j:-DTJt^$n'5S2^i^3t*W-rs ICK t ^- :7 S^^T § 
^t'fy^^^-^tlX\^^^ (#^#ff35:M 1 © 5 9 5 Mfcffii 7 ff g*^ e)T7&^ 6. 

10 1 Iffg. rGsMTx-4 (^ItjtJ ©ffll) c 

^Tc. GsMTx-4 ^aai • ItM^-r^:^^^. ^(D GsMTx-4 ^fflViT^il^ 
li5^MM^i^^-r^:>^^3^a:3&^M^$nTVi§ (^li^tf. Bode et al. 
nature, Vol. 409. pp35-36, 2QQ\. m^WXM 2) . ^H«KfI^ tBM^ii 
^2002/0077286 ^mmm i^mXM 1 ) #flgo ) c 

15 GsUTx-A (DmB\-^. MR ^m^^r^mm.^X<Dm^-A^^^tiX\^^^ (Robert 
et.al, J. Biol. Chem. Vol37, pp3443-34450. 2002. (#^#fF3ti^ 3 ) 
#M. ) o d (D J: "5 75:^ J.lc:d^j&it> S-r. ^ F (GsMTx-4) 

vi;^;L^M«ffli&©?&i^^j«. mm-^nx\^^f3if)^'D-^o 

20 

: Mmmwmm{iikmm2 o o 2/0 07728 &nmm 

m ; 

#^^^fl^:SCi)t 1 : Thomas M. Suchyna et. al.. Identification of a 
Peptide Toxin from Grammostola Spatulata Spider Venom thet Blocks 
25 Cat ion-select ive Stretch-act ivated Channels, J. Gen. Physiol., Vol. 
115, PP583-598. 2000 : 

t'^^^XW.2 : Bode et al. nature. Vol. 409. pp35-36. 2001 ; 

^#i^:ft:M3 : Robert et.al. J. Biol. Chem. Vol37. pp3443-34450. 
2002. 
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2^^Bj-e«, GsMTx-4 (DV T — ^^y (^'l4^CiK^^Sl£Rg®^rB1 

5 

^ §^ ® ^ ^ 

U HTfe 0 . GsMTx-4 (D:7 7— ^3 :7;ty ^^^TS#U 

15 [2] 2^fl^O^ 2 OlHSSMitfC'^^^B^^, r@B3?iJ#-^ 1 . @BM# 

^^c«^M#U ^^5^ H®*&J Tafe^o 
[3] 2|s:^?g<D^ 3 C!)^M^=^iC^^^5^«, r@B^J#-^16. ^fe 

U^y^ H<0:Sj TaS^o 

30 [5] :^mm(D^5 (Dmmmmiz%^mm\t. mm ^mm^'^is ib 
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1 6. ^fct*@B3?ij#-^ 1 7 T^^n^T^ /msB^j*^e>j^^^ u ^ 

[6] 2^^gg<D|| 6 r±|B[l]>±IB[3]. 

[7] i^mm(D^7 (DmmfMm\z^^mm\t. r±iB ce] icib^c^ 

[8] 2js:^5g<3D^ 8 OD|IMIi=f^lC:^^!^egj*. r±|B [7] IClBm® 

[ 9 ] :^mm(Dm 9 ®^js^iiJc#^^Bjt*. r±iB c 1 ] ~±ib c 5 ] 

[10] 2is:^BJ©^ 10 ©^ifi^^fc-^S^B^t*^ rilBEll-ilBCS] 

mi\t.. GsMTx-4 i:ffilltt<Dii5Vi 1 0 (D^^f '7;i^x>f :/;i'T^-r ^ > 
0 2 «^ 1QK6 t GsMTx-4 t<DT^-f>^> F (D^i^^^f, 
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H 3 Huwentoxin-I t GsMTx-4 SS^a-^t>-&;^X5^I/:tBIT*^o 
m 4 Huwentoxin-I ^ GsMTx-4 ^m.^^t>itrc'Ey^ )V(D Za h U — 

m 5 \t. Huwentoxin-I -vm^^ 'b ^ ^ Arg20 lEB^^-rm-V 
5 feSo05«f>^Vi^« huwetoxin-I Sr^b. GsMTx-4 ^r^To 

me (a)^ll!6 (d)t*> Huwentoxin-I (PDB code: 1QK6) ^mmhVtz 

^y^jvo^^mmm^mi-tm-v^^^o la e (a) ~e e (d) ic^svix, fc^o^ 

huwentoxin-I. GsMTx-4 <£^i"o 0 6 (a) t*. hydrophobic patch 

3&^e.m;fe'b<D (±©0 taj^i^ci^o^) ^^fo me (b) x 

10 ^DtC+gO" lU^bfe tjC^^S-ro 06 (c) y i&<D^ «9 13 + 90° HI 

eurc'bc^^S'ro 06 (d) \t. yiftcDMOfc 180° Hlfe b 

■r. 

m 7 t*. GsMTx-4 CD«3i:fe J;tlf5'1f'r >bfe^:;^^ HcO^jg^^f o 
0 8tt. TVP003 (^0IW^14^*j^^«r^R-r 0-l?fe-5o 08 (a) 

15 m-5"^^^;i'«^©thiiy^:^^s-ro 0 8 (b) 5^^^;KDii5i3i 

(P O) ^^fo 

0 9«. TVP004 (Dmrnm^^^m^^^-tm-^^^o 09 (a) 
^-^^ ^)vmm<D^mi^^^^'ro 09 (b) 5^^:^^;KDii?(i3j[ 

(P o) Sr^fo 

20 0 1 0 TVP005 ®ia*^'tt^^l§J^^^T0^feSo 010 (a) 

\t. m-^^ ^'')vmm.(DmmmM^^m-ro 010 (b) \t. ^^^jkd 
mm^L (p o) ^^to 

mi 1 «> TVP017 oia#fl^tt^s^:^^s^-r0T*So 01 1 (a) 
\t. m-^^^j^m^o^mmm^^m-ro 011 (b) 
25 mmii (p o ) ^^-To 

01 TVP019 (Dia^fi&14^SJ^^^^t-0T $>^o 012 (a) 

^-^^ :^jvmm<Dmmm^^m-ro 012 (b) ^^^)V(d 
mm^L (p o) ^mto 

30 m^m^^^t^^yX-$>^o 013 (a) J^. TVP0003 0 4^0 SA 
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^ )i{zm'r ^^-^ )vmm.o:>m\^m^^^-r ^ ^ y ^ o mis 

(b) TVP0003 (D STREX-de let ion-mutant \zmt ^^—"^ ^ ^ 

g?£CDafl3£j^m§^t-tJ^^ mi 3 (c) ^^^^jvcom^ii 
(p o) ^m-r^'^y'v^^c 

5 

ia^J#-^ 1 6 , ^;^«SB^J#^ 1 7 T^^n^r ^ y^@B^j50^e>;^^4^ 

mtc. :^mm<D^^^]^\t. C^l^lj^iJ ( - COOH) . 

:«7;v>i^^'>w- h (-COO-) , H (-conh ^fc^xx^^ 

20 ;W (-COOR) 75:<H-T?$)oT'bJ;Vio 

30 u>m, ^itTi^mm. mm) ^svi«^mm mm. 
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Ttm. Dcc/HONB^. BO? u.m^m^^^:^^tsi^^z^^ . :^^BM(D^'f^ 

F t (M^ti. Bodanszky. M and M. A. Ondetti. Peptide 

Synthesis, Interscience Publ ishers. New York (1966)^ Schroeder and 
Luebke, The Peptide, Academic Press, New York (1965). F. M. Finn 
15 RtK K. Hofmann The Proteins. H 2 H. Nenrath. R. L. Hill 
!^^. Academic Press Inc.. New York (1976) ; mM^^ftfi^ r^>^5^ 

}^^^<D&mtmmi Amm) i985 ¥ ; ^mf^m. mmm^mm. ^ 

it^mmmmi^ B:^^it^^m. M:^it^mA 1977 ¥;:?|c^t^^^. 

20 m) o ^rc. g»i^:/^F^^se (pe T:/^-r haw :t->x-xAX*i: 
m-t^hz.tti'^-c^^. m^^t. mmmm -mm • :^^2^^ti^hif^y 

^ 1 7&t-e#^ mizm^m intern ^j^m(D:^m\z^r:>xmm 
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5 ^DNA, mRN A^(DRN Af)^m\f ^n. - 2^111? o T , — 2|s:^ 
-eStJ T'b -2^m©«'^tt> -2^mDNA. — 2|s:iiRNA^fcti 

DNA:RNA®A-f:/U^/ FT%>j:Vi„ — 2js: ^ (Z) :^ , -t>7.m if 

t^, <i^m<ommm^m^\ ^mp cRt^cDj^-mi i5(7), 1997 fBm<^;^ 
vfcmm • mmm^(D cuNA^^-f^v-. ^^dn Aco^^-rnxh 

J: Vic ^-f U — {c^fflf ^ — Ai7'7=-ij ::t-:7 r — 

$^V-ftmm ' O total RN A^fe«mRN AH^B-trHMUfc t>® 

20 ^MViTiitg Reverse Transcriptase Polymerase Chain Reaction 
T. R T-P C Rutins la^-r^) tc:«J:oTiii|ii-r^ ^1 *>"T?#^o 

2|=^?g<D^:/g^ H §^3 — H-r^D N A®igSiB^J<7)gP^igSB33?!l 

25 ^^m^f^n^o ^tzmmu^^ ^-izm^jh/ufcDN A^:^mm<D^^j 

*§T§§qo0 3}? U K^rn- H f ^ D N A © ^7 n - — > ^^ff ^ T J; 

30 ZLy ^ (Molecular Cloning) 2nd (J. Sambrook et al. , Cold Spring 
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Harbor Lab. Press. 1989) K S © >^ ^ ;^ tMc t^e o T ff :^ "5 il <h # 

D N A<J!)i^SiB^JCD^^tt> F C R-P^jk^O^ y h . mX\ts Mut 
5 an super Express Km (SSia (W) ) ^ Mu t a 
n ^"-K (Sfii^ m) ) ^^ffiV^T. ODA-LA PCRfe. Gap 
pad duplex^. Kunkel ^^(D^^ ® ^ ^ Ji^tl & 

H>ibT<3!)TAA> TO A^fe«T AG^^bTViT*) J:Vio Jltl e> 
©lamWMn H>^!ilRj^±n H>«, jgS ^^-^figD N A T ^ ^ - 

15 ffi v^TftiPf -5) 

5^FSrn — HfSDNAj&^e) S 6«) .hf ^ D N A®r>T-^^ 0 ffib, -eoD 
N Airin^iS^^^^^^ ^ — — 1$' — ©TaKlCjij^t* ^ H t 

20 iS'-.h bTt:i, :^lim**<^:/^X ^ H (M> pCR4. pCR 

2. 1. PBR322. PBR325, pUC12, pUC13)>fe 

^ H (m. pUBllO. pTP5. pC194) . 
H PSH19, pSH15). ^. yr-i^fSiE 

25 ^ yvT.n.^comm'O ^ )^/'xfs.E(r>i^. pai-ii^ pxti. p 

Rc/CMV. pRc/RSV. p c D N A I / N e o fcfc ^ 75^^ e> tl 

So 

30 frf. iiii^5M)ia&?t^i:bTfflViS^'&t*. SR a >^D^:-^>-> SV4 
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0 ':fU=^ — ^ hTR^U^-^—. CM Vy D^: — HSV- 

z:n^(D'^%. CMV:/n^ — ^ — . SR a :/nqE — — 

5 — ^ — , lac:/n^-3' — , r e c A:/U ^r — — , a Pl^^U^ — 

SPOi:/n^ — ^ — , SP02:/n^ — ^ — . p e n p :/p^: — ^5^ — 

fsia. m^E'f)mM'v$>^m^u. pho s :/n^-i5^-, pok^d^ 

— rS'— . G A P :/nqE — — . ad H-l/n^: — 75: £ b V^. 

10 ^T^t^^jfflBS-eeb^i^'^tl, /}?U^h*U>:/n^:~i5'-. pio^p^ 

U (mT> S V 4 0 o r i tmWt^m^f)^^^) UE^^^VX 

HD^MiSTC^^ (i^AT. d h f r trnm-t ^ m^^i)^ ^ ^) Jie^ Cp^ 
VM^^-fe-h (MTX) mm . T>bf'>U >Wi43ie^ (CAT, A 
mp ' tV^^-t^m^fi^h^) . ^::^^-f >'>WttjteT (^J;T, Ne 

o ^ tB&jB?"r^^^5&^fe^> G4i8W#) #7&«#tfe>nso c 

20 HO (dh f r") mm^m^^X d h f r 51^^ ^ jliR "x' - - t U T ^ 

30 ^ • vii^:}-;HB^j75:^?j>t:en^'nfijfflT#'5„ 
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5 X->ai U tTmM©:B:^js:^JibTJ*,x->x U t T • 3 U (Escherichia 
coli) K 1 2 • D H 1 i^uiy-py^X ':t:f'1f'i-->3i-)V'r 
tiy'^ — ' -f:/ ' it-r x>'>-r X-:t:/-1f-aL-xxx- (Proc. Natl. 
Acad. Sci. USA) , 60 #, 160(1968)] , JM103 C5?^-r 
Uy i7 ' Tz^y X ' V-^ — ^, (Nucleic Acids Research) , 9#, 3 

10 09(1981)] , JA221 iz^ ^ - )V - :t ^ ' U ^ a. ^ — - J-^ 
^:tui?— (Journal of Molecular Biology) , 1 2 0#, 5 17(19 
7 8)] , HB 1 0 1 C>^^-:^;^•^:/•^:^'4^3.^-• aw :tD>? — , 
41#, 459(1969)], C600Ci^ 31:^7^^ (Genetics) , 

39 440(1954)] , DH5 a CInoue, H. , Nojima. 

15 H. and Okayama, H. , Gene, 96. 23-28 (1990)] , DHIOB i':fuz^ — 'J 

y^x ' :t>^-if- ±->^:^;^• yti'f^ - • ?e-:/--y--rx>i/-rx- 

. if . OL — XXX— (Proc. Natl. Acad. Sci. USA) , 8 7 #, 4 
645-4649(1990)] IS^E-^m 
A*5^;i/XMa a: bT«. mfL\S.. n'f-yvx ' X^J-y\/X (Bacillus 
20 subtilis) M I 1 1 4 Ci^— >, 2 4#, 2 5 5 (1 9 8 3 )] ,207 
-2 1 Ci^-V — :^-;i'-:^:7'-A-r:^yaXhU-( Journal of 
Biochemistry) , 9 5 #. 8 7(1 9 8 4)] 75: e> tl^ , 

bT«.fiI;^ti,"tJ-'>:^7n*7'f-feX--tl/tfi^x (Saccharomyces 
cerevisiae) AH2 2, AH2 2R-, NA8 7-1 lA, DKD-5D. 
25 2 OB- 12. S/V-y- >y □ "T-f -feX • 3}? >^ ( Schizosaccharomyces 
• pombe)N CYCl 9 1 3.NCYC20 36> tf^T-/17. h U 7. (Pichia 
pastoris) 75: d^ffl l/i e> c 

m^iSBJJS t bT«. ':7'i';i^X7&«Ac NP vo^'&s. 

® A ft 5l5 *5|c -fb M flS (Spodoptera frugiperda cell ; S f M flS ) ^ 
30 Trichoplusia ni (Dcf'J^ft 5|5<DMG 1 iifla. Trichoplusia ni O^P ft 5f&<D 
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HighFive^" iBI^.Mamestra brass icae ^^<DmMt^-^\t Estigmena acrea 
mtMM (Bombyx mori N : BmNj^lS) i^^ffl 5) tl-S . -^(D S f m 

mtLx\t. m^\:£. s f 9mm (atcc crlitid . s f 2 imm 

5 ±, Vaughn, J. L. 5) . > • (In Vivo) . 13, 213-217. (1977) ) 

-i^^— (Nature) , 3 1 5 #, 5 9 2 (1 9 8 5)D » 

mmmmtLx\ts m^itt. i)-)vmmco s-?, vero. 

10 =L-X/\A7.^-mmCHO (J^T. CHOmmtV^m) . dhf rJt 
Bi^Xm^^ ^ =--X/\A7.^ -mmCHO car. CHO.(dh f r-) 

mm. ^yhGH3. \i hF LmmuE-^^m^^^i^n^o 

15 • if • v' 3 • T 5^ ^ - • :t >^ • U--r X>>>-r X • • if • 

n-XXX- (Proc. Natl. Acad. Sci. USA) , 69 #. 2110(19 
7 2)^>?-> (Gene) , 1 7 m. 1 0 7 (1 9 8 2 ) ;^ £ Jc:tBm®:?^^{C 

20 >?x^ • v^x.^"T->f ^ X (Molecular & General Genetics) . 
168 #. 111(197 9)UE\zmm<D:lD^iZ^^Xnf3it> ZLt^^X 

mn^i^mm^t^\z\t. m^\t. vx • -< > • x>if-<qED>? 

— (Methods in Enzymology) , 194 #. 182-187 (1991). 
25 ^ui^-i^yifX • ' ' ' TiJ^^ — ' -^-If ' if -fx 

>'>-f X • • if • rL — x;:^x- (Proc. Natl. Acad. Sci. USA) , 
75 #, 1929(1978) ?^ JCIBm Tff "5 :i ti)^X 

so i?- (Bio/Technology) ,6. 47-55 (1988) 7i ^ i;:fBife®:;j^i*lc:t«^o Tfr?^ 
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m':^ti 263-267 (1995) (^iith^ff ) . ^ U 

(Virology) . 52 #, 456(197 3) \Z$^m(D:^m\zU-o X 

10 ^(Dmm^mw-<D^^\Z'j^s^f3imm^. ^mm. mmmtcDm-^^^m-^ 
mmmm. n->7.5^-:/- ^jti — . ^yh>, *if'r>. ^x=^7., 

x->x u \iTm^^i^m'r^m<Dmmthx\t.m^\t. ^jvu-Ts. 

5 y M^-^tfM 9^i^fe C5^— (Miller) , — • :t • x 
20 ^;^^UpO'y-'f>-^l/^:i'^— •>^x^--T-i''yiJ77, (Journal of 

Experiments in Molecular Genetics) , 4 3 1 - 4 3 3, Cold Spring 
Harbor Laboratory. New York 1 9 7 2] 7&^0SbVio H J; 

25 ^s^/j»^*X'>x u fcTMfficD^-a-^ ^mumnm 1 5 4 3x:xm s ^ 
it^7&VN'5^;i/7.Mm(^«^. mm\tmnm3 0-40^7?)^ 6-2 4 

30 A'-iJ7 3}n~;i,^- (Burkholder) CBostian, K. L. e> . r:/D 
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-f X • • if • rt-xxx- (Proc. Natl. Acad. Sci. USA) . 7 7 
#. 45 0 5(1 9 8 0)] ^ 0 . 5 / m^-^mir ^ S 

CBitter, G. A. e> . r:/n — >if X • • if • a • T 

5 ;t»T'5--:t>^-+>--rx>S/-rX-^>'*-if-3--X7.x— (Proc. Natl. 
Acad. Sci. USA) . 81 #, 5330 (1984) 3 mm^i ^tl^o ^ 

m<D DHum 5-8 {en^sTsooT^^'^if * b vi, mm\tm'^m 2 o 3 

10 X it . Grace's Insect Medium ( Grace. T. C. C. . 5^ ^ — 

(Nature) .195,788 (1962)) iz^mithfcl 0 %^ iyikmmo:>mi3\im^ 

m:^M^rch(Df3iEmm\r^?>n^. mm<DvHvsim 6 . 2 — 6. 4izm 

mizft^vxm^'^mw^ia^^o 
15 m^f)mmm}i^x$>^mm^mi^^mm'r^^. mmiivx\t. 

it.ms-^ 2 0 ^©fl^ie^Jfiim&'^t^MEMit^Cif-r x>X (Science). 
122#.501(195 2 ) ], DME M^ftfeC'^>r n — (Virology) , 

8 #, 396(1959)], RPMI 1640 mm iz^'^—'^JV - • 
1f'r^Vi3>'^^^ti)V- T V$/x-->3 > (The Journal of the 

20 American Medical Association) 199 #, 519(1 967)], 19 

9 i^U-y—-jy^' • if • Vif-rXT^-^f • :7 :t- • if • A*-r 
^xi-J%y\/ ' :^'t 7s> (Proceeding of the Society for the Biological 
Medicine) , 7 3 #. 1(1 9 5 0)] ts. Effim\f^ . pHtt^6~ 
8 Tafe-2>©7&«^?^ bVio :^««ffl^f«J 3 0'C~40'C-ej^l 5~6 01^ 

25 mnts.'DX. >ji!>W:\z^^\^xmm.^m.w^is\7.^o 
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:i<D^^\zvxm^ntzmm±m. $>^\^^\tmmm^\z^^n^^v 
10 ^':f^\^(Dmm\t. {i^m<D^m ' mmm^mm\zm^'^tD-^xn-/3i^ ^ 

20 {tk^<D:^m^^\^^\t'tnizm\:^^:^^\z^'oxm\z^m-r^:iiif)^x^. 
m\zmxm^nr^m^\z\t<ik^(D:^m&^^^\'^ttnzmc^:bf^\z^K> . 
mmi^^rc\ti&(Dmz^m-r ^ ^ti^x^^o 

^f3imBmmmm^i^m'^'&^ zuiiz^y). BM\zmm^m^^ii^-^. 
25 u ^7"^ ]^^^^mizm^'r^ z. t%x^ ^.mm^mmm tvx\t. 



wo 2004/085647 



16 



PCT/JP2004/004190 



10 i'bmmw}<DmmM) 

mmm. mmM> mmm. ^mm^m^ ^mm. mmm. u^m. mm 

m\zff^^n^mi^y^\^mi}um^^\z^tsh(Dx^^x%.k^^o ^<d^ 
^f3:i&i^isi.zsmMm<Dmtvx. tk, mmmizwm-^n^mmmm. n 
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)V. XxT U t: bjfiimT^W:/^ •T>:z V;l/Vf h-;p. 

t'j^^^^tf e.n§o ^§£ffl$ns^spi^«> :^^m<Dmm\zjB 
5^jMtt'«3j;itf, 0.01 100 mm%. $f ^ u < « o . i a«% 

ViT«^ —BlZ-O^m 0 . 0 1~3 0mg@^. $F^U< «^ 0 . 1 ~ 
20mgig^. ^KiWr^V<\tmo . 1 - 1 0 m g ^ S-^-T § o ^ 

15 - B (dO^^ 0 . 1 m g ~ 1 0 0 m g . ifF^ U < «^ 1 . 0 5 0 m g . 

^^B^v < itm 1 . o~2 0mgT$)^o :$imm(D'L-mmw}(Dmmm 

20 75:*3. CD 7}^ U ^ iStf-r ^ ^ D > 

(GsMTx-4) © E<D^^f)^f^m\z>j^^Mr^mA^m&:hf3i^ y 7 - vn :7 :t T 

GsMTx-4 (Di^7.)Vy ^ \^i^^<D^^^^^y i7 VtzWtm^n^^. 

K^fexif-f >-r^= GsMTx-4 U3-0(Di^X)Vy 
30 ^ F^^^i#-^Jt|g6*jmifctt©{£Vi3:E#;|iig§^f ^il^7&^^e>nTVi 
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^ J: ^ 5^ ^ ^;i'ffi^lB^^fe ffl § t T ^ ^ o 

10 (mmmi) 

mmmi i^^rs^y^^n (gsmtx-4) mmii—m,m<D^\^^m7^m^<D 

BH^J#^4 -r^^n^ GsMTx-4 O T 5 ^ MSB^J — iStmoliS V^i^jg 
>^ViT. PDB (rJ' >/1i^S5:«:^ig5'-i5^^-:^) id^^i^'Em^M^ 
15 (;::^^bfe<. GsMTx-4 ^mm^(D^\,> 1 0 (D It ± 5&5 o o 

1 1QK6( Huwentoxin-I:BH^J#^ 1 2 ) Sr^M bTM*^ 

mmmz : ^^m^':f^Y- (gsmtx-4) <D^w-m^it^m 

mm^-zf^Y 1QK6 ViT^j^pj^-^T^U >;^^ff o;^o ^i*. 

1QK6 t GsMTx-4 i:CDT^'r>P^>hS:fTofe. -?-®^:^S:02 fCS^To 

25 :k\z. z^uiT ^ 2^ MODELLER ^m\f^x ^E'r )vm^it(Dm^^n fz-o mm 

rzm^^m S^^^ZSm 4 \z^-ro m 3 Huwentoxin-I t GsMTx-4 ^fi 
^^t>^rz7.'rU^mT$>^o m4\t. Huwentoxin-I GsMTx-4 $a*a 

30 m^^m it GsMTx-4 ^mto 
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la 5 let* Huwentoxin-I -vm^^ 'L- tm ^ ^ ti^ Arg20 i&mo^m 
"f-^^To ms^. huwetoxin-I ^^b. GsMTx-4 ^ 

^To Huwentoxin-I ^ GsMTx-4 (D^®«3t^iti^L^c^m^EI 

6 Ic^T. 0 6 (a) ~0 6 (d) {c43ViT> huwentoxin-K 3&>?»t GsMTx-4 
5 Sr^f. 0 6 (a) J*, hydrophobic patch f)^ Mfth (D (±(Dmt\3i 

^Sfo me (b) x o (c+go" [ii^b^c^)<^& 

^fo S6 (c) y ipftODJ^ 0 tC + 90° iHlfebfe fe©$rSf o 06 (d) 

yiiifi®^of3 180° m^vr:i%<D^^'ro me (b) /S^eM'^y^ 

^fc. Robert et. al. J. Biol. Chem. Vol37. pp3443-34450. 2002. 

(jiiB*#fF:s:M 3 ) izm^-^nrz gsmtx-4 (d nmr \z^^^m.^<DmTB. 

15 :^\^^Xmmvrc=Ey'^J >'ifmm\t. ^I^t^ GsMTx-4 ©^itjtSrSBjfeUTVi 

±5E© GsMTx-4 ©^5^U >i5^:i[3ttcS^ViT'^y5^ H^jt©*5:fe J:^ 
20 (Dsgtt:;^#f ^^^bfco arte, GsMTx-4 (Dm^t^ ^ZSy'-lf^ > Vtc^ 
K©3^3t=&S-ro GsMTx-4 3 0(D>^7.;i/7 ^ 0 

oT. GsMTx-4 <oE<D)V-':rm^f}^m.^mm\zi^^ir^U^x$>^f)^^ 

m^^Tzibiz TVPOOl S TVP005 (D 5 -DO^^^zf^ H S:5^1f-r > U}^o 21 
25 nS) ©^^5^ K{c:::3ViTti> — y ^^ifife b 3^ v^BB^ ^ -5 -t^-T > 
^ -y\z.m.^\yX\^^ . TVPOOl (ia>?'J#-^ 1 4 ) 1 <h 2 . 

TVPGO2 (@B^J##l 5) «;P-y3^:4. TVP003 (@H3?i|#^ 1 ) 

^2, TVPG04 (@B^J#^2) — :/3> .TVPG05 (E^J#-^ 3 ) 
:/2<Ji3 5&^e^oTVi§o 

30 
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-f > L/fc^:/5^ H (DAW :tT -fe-r ) 

0 Ca"fe## BigK ^ ^ ^ )V ( Kawakubo et. Am J Physiol. 
5 276:H1827. 1999) ^ffiVife„ Z.(D'^^^)V^. U T V^^ ^ n y h U 

vi>^B. b < n (Z) 5^ ^ ;kd cDNa ^§tM^^bfe cho mu\z-^)vr 

^ y^hz-^y^^ ^>':fm^mmvrzm.. Inslde-out 51 ^ -fe A 5^ 
1^ (excised patch) llim^aH^TT#-5^^ ^;Hgi!ig ^fhSO b 

x1f-r ^bfe-^filc^T'g^ H« GsMTx-4 i:|WI«l> IS ^ ifii^ ^ ^ ^ ;V 

^ 7^ ;i/ (back-fill) ^m^^x^^i^Tco ^<D^^x\tii;.mm 

t^Wi^^^t 15-20 5^Ttf^-/ hl^l^T'^ ^OT^ 

20 ^a-m^wiftii^js^ e>^y^ i^omm^^^m^-v^^o ab^v^^witi© 

}^ <DlEmf3imm^W^'S:'^i^^\Z\-±. outslde-out <D^\ ^ % ^ t;) n y 

20 —^kT.^ U -:=i>^/-r fe^ ;i e>, ItrMcD inside-out ?l # ^ D A y 
'f-\znyif y ^ )V^'m.^%t:>^r^T y^L-l m^^-DX. ^^5^ F®3J5M 
1^3k\Z-o\^X.^^^^<0^m'h D ^frolTco^:/^ H(Djim^bT«, 
GsMTx-4 l?®J^*^#i:bT IOmM SrII Vi;^c. fl^ffiatbT«. 5^^^- 
;K0||?I^ (Po. A-"fe> F^^) ^ffi Vi. ^M®5St$ «:3 > h >>l/ 

xlf-r >l/fe 5 iSM^-g-^^T^^g^ -5 TVP003, TVP004. TVP005^ 

30 \zm.m^'&.ifim^^nrz.. ^tz-x. tvpooo4cd ^m^^I)-^^ 3#g(7) a 
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TVP017 (@B^J#-^ : 16 ) . *5 ck t)^ TVP0004 (7) N 
f)^^ 7 mU(D Yi^ k \zmm\^tc^m^ TVP019 (gH^J#-^ : 1 7 ) 

5 ms\t. TVP003 ® ia$?gtt^^M:m*^To ins (a) m-^^ 

(Po) Sr^To 0 8 J;:^rJ: ^ 13. TVP003 « 8 iJ-^tC «S 100% © 

mm^^^mvrz^ > tvpoos (^ji?iis^i^«jtiM:t-i5^-*^^niJA 

TT^^ i:*iS$n;fe, ^:<J5ffi«. TVP003 f)^. ^f^(D^ ^m^Zf"^ }^ 
10 GsMTx-4 t|pI#/&^^neJ^±(D|S#^'I4^^-r^ ^ i^^l^UTVi^c 
0 9 TVP004 (DBI^filtt^SMm^^-rEITfe^o 1219 (a) 

M^-^^^ji^m^omm^^^^-to m9 (b) ^^r^-)i^(Dmm± 

(P o)^^f O0 9 l;i^f cka \z TVP004 « IOmMT 8^1^lC«^??J 60X> 

15 EI 1 0 TVP005 ®lfi*^tt^^S^:^^^-rillTa5^o la 1 0 (a) 
Ji, ^-5^^:^;i/S?^CDf]-a!l^^SS-ro 0 10 (b) ^^r^)V(D 
(P o ) <£S-ro 1 0 »C^f cfc 5 tc, TVP005 tt, 20 

20 0 1 1 1*. TVP017 ©ffi^fitt^^^^m^^-ro la 1 1 (a) 
^^^;vmsK(Dfi-S'i^m^^t-Ei-rfe§o 011 (b) 

(P o) ?&^f o 0 11 \zm^^t \Z. TVP017 « 6 i^mz\t\^\t 

m%(D^m^^^^vt!L^iit^^^ TVP003 J: 0 $ e» J3Mnfc«i$!i^j^ 
^^'tz.ht^^ii-^'Drz.o :L(Dm\t. TVP017 3^^©^ K 

25 GsMTx-4 eJl±OlS*?g'I4^W-r^ .h^^l^bTVi^o 

0 1 TVP019 ©Ra^Stt^^i^m^^To 012 (a) Ms.. ^ — 

^^^^;i/mdK®tha'Jj^m^^f0Tafe'§)o 012 (b) ^^:^>;kd 

Il?t3t (P o) ^^Sfo 0 12 ic^f J; -5 ic, TVP017 « 14 
80%(D^?a«J^m^^bfCo 

30 
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ViTt^l^fbfeo ^#^y9^H.hbT TVP0003 <£ffiVi. ^^:^)V\Z\t. m 

)l^\t C ^\Z T ^ y Mfi^ ^ tji^ STREX@3^J^#bT43 «5 . iin<lrl^*b 
fz^mW- (STREX-de let ion-mutant) #Jgfiltt^ (5 <h ^ ii^V^, < 
— ^65?^ Calfe#l4 l)igK5^^^;Va:75:§ (SAKCAtTang. Naruse. Sokabe. 
J Membr Biol. 169:185-200. 2003) o 0 1 3 H ® 

10 m^^^"^^ ^jvizM-r^^^^o^n^^^^-r^yy-vh^o mi 
3 (a) jyvoooz (D>L>-m sk^^' ^-jvizm-t^^—'^^r ^)vnm(Dm 
^m^^^-r^^y-c^^o m i 3 (b) \t . tvpooos <o 

STREX-deletion-mutant \zmt ^^—'^ ^Jl^mmo^m^m^^^-r ^ 

^y'^$>^o mis (c) 5^^^;v®^?Sit (p o) ^^^^^y 

15 Tfe^o S135&^e), GsMTx-4 43 J:t>' TVP003 S^^M ® SA 5^ ^ ;i/ 
JfH^OT-S® STREX-deletion-mutant ^ t5 .^i ^ SUM b 7^ i 

fj^iDib^^. ^oT..GsMTx-4*3<J:r;?TVP003 ■§> 5^ ^ 

20 mm±<Dmm'^mm 

m^m^T^-r^^izm^jix'&^o 
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5. ttfiB rgB^j#-^i. @H^j#-^2. *fe«@B^j#-^ 3 -r^^nsTS 

15 y ^SB^J}C*5ViT. 1 < ti^POTS y 

< \tHi}[\-^nrcy ^ y mia^jj^^ d . i3^j#^ 4izmm<D7 ^ y mm 
^5}? u h*j SB^j#-^ 1 6 , ^tzummm^ i i-vm^n^r 
20 ^rz\tmmrs^) ^^^]^<Dmo 

7 . 6 t;i|2moD#U 5? \^ ^^^t ^^^^^ i7 ^ - . 

25 9.- mikmi ^mik-^s (D\^^nt-^ im\zum<D'^^^) ^':f^\^ . ^tz 
10. m^mi--m'^m5(D\^^mi!}^im\z^m<D'^^j^':r^\^. ^ta 

30 ^^Jo 
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Fig.l 



1QDP_ 
1VTX_ 
WEUl 
1QK7JI 
1EIU_ 
1EIV_ 
1EIT_ 
1QK6JV 



GSMTX4 



CAKKRNWCG ^KNEDCCCP-MKCIYAWYNQQGSCQTTITGLFIffiC 

CAKKRNWC5G ^KTEDCCCIHiKCVyAWYNEQGSCQSTISALTOCC 



-DDCGKLFSGO) ^TNADCCEG-YVCR LWCK— LD— W- 

— GC— LGDKO) ^YNNGCCSG-YViEisRTW KWCV— LAGPW- 



— ACVGENQQCADW-AGPHCCDG-YYCTCRYF PKCICRNNN- 



— ACVGENQQCADW-AGPHCCDG-YYCTCRYF PKCICRNNN— 

— ECVPENGHORDW-YD-ECCEG-FYCSCRQP ^PKCICRNNNX- 

— ACKGVFDACTP— GKNEqCPN-RVi&DKH ^KffCKWKL 



-HKaJEPWWKCWP-^TODBCqBPKLKCSKLF ^KLCNFSSG- 



1I25JV 



LFECS ^FSCEIEKEGDKE^-KB^GGW ^KCKFNMCVKV- 



@E^lJ#-^l 0 

mi^m-^i 2 
ia>?!i##4 
m^m-^i 3 



Fig. 2 

1QK6 fcG sMTx-4 i:(7>T9'f 

1QK6 ACKGVFDACTPGKNECC-PNRVCSDKHKWCKWKL- @E^J#-i- 1 2 

GSMTX4 GCLEFWWKCNPNDDKCCRPKLKCSKLFKLCNFSSG @B^J##4 

.* .: *.*..::***: **. .**::. % identity: 30.3 
(T9'< l^yt^h ■ Clustalw 1. 81) 
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Fig. 5 
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GsMtx-4 GCLEFWWKCNPNDDKCCRPKLKCSKLFKLCNFSSG 



TVP001 GCLEFWWKANPNDDKAC 



TVP002 



PARPKLKASKLFKLC 



TVP003 



WKCNPNDDKC 



TVP004 



I 1 

CARPKLKC 



TVP005 



WKCNPNDDKAARPKLKC 
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Fig.8 
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Fig.9 
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Fig. 10 
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Fig.l3 
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SEQUENCE LISTING 

<110> Pharmadesign, Inc. 

<120> Low Molecule Polypeptide for Active Channel Blocker 

<130> P03-0030PCT 

<140> 
<141> 

<150> 2003-085666 
<151> 2003-03-26 

<160> 17 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 1 

Trp Lys Cys Asn Pro Asn Asp Asp Lys Cys 
15 10 



<210> 2 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 2 

Cys Ala Arg Pro Lys Leu Lys Cys 
1 5 

<210> 3 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic 
Polypeptide 

<400> 3 

Trp Lys Cys Asn Pro Asn Asp Asp Lys Ala Ala Arg Pro Lys Leu Lys 
15 10 15 

Cys 



<210> 4 
<211> 35 
<212> PRT 

<213> Greunmostola spatulata 



<400> 4 

Gly Cys Leu Glu Phe Trp Trp Lys Cys Asn Pro Asn Asp Asp Lys Cys 
15 10 15 
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Cys Arg Pro Lys Leu Lys Cys Ser Lys Leu Phe Lys Leu Cys Asn Phe 
20 25 30 

Ser Ser Gly 
35 



<210> 5 
<211> 42 
<212> PRT 

<213> Atrax robustus 
<400> 5 

Cys Ala Lys Lys Arg Asn Trp Cys Gly Lys Asn Glu Asp Cys Cys Cys 
15 10 15 

Pro Met Lys Cys lie Tyr Ala Trp Tyr Asn Gin Gin Gly Ser Cys Gin 
20 25 30 

Thr Thr He Thr Gly Leu Phe Lys Lys Cys 
35 40 



<210> 6 
<211> 42 
<212> PRT 

<213> Hadronyche versuta 
<40O> 6 

Cys Ala Lys Lys Arg Asn Trp Cys Gly Lys Thr Glu Asp Cys Cys Cys 
15 10 15 

Pro Met Lys Cys Val Tyr Ala Trp Tyr Asn Glu Gin Gly Ser Cys Gin 
20 25 30 



Ser Thr He Ser Ala Leu Trp Lys Lys Cys 
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35 40 



<210> 7 
<211> 30 
<212> PRT 

<213> Heteropodidae veratoria 
<400> 7 

Asp Asp Cys Gly Lys Leu Phe Ser Gly Cys Asp Thr Asn Ala Asp Cys 
15 10 15 

Cys Glu Gly Tyr Val Cys Arg Leu Trp Cys Lys Leu Asp Trp 
20 25 30 



<210> 8 
<211> 32 
<212> PRT 

<213> Selenocosmia huwena 
<400> 8 

Gly Cys Leu Gly Asp Lys Cys Asp Tyr Asn Asn Gly Cys Cys Ser Gly 
15 10 15 

Tyr Val Cys Ser Arg Thr Trp Lys Trp Cys Val Leu Ala Gly Pro Trp 
20 25 30 



<210> 9 
<211> 37 
<212> PRT 

<213> Agelenopsis aperta 
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<400> 9 

Ala Cys Val Gly Glu Asn Gin Gin Cys Ala Asp Trp Ala Gly Pro His 
15 10 15 

Cys Cys Asp Gly Tyr Tyr Cys Thr Cys Arg Tyr Phe Pro Lys Cys He 
20 25 30 

Cys Arg Asn Asn Asn 
35 



<210> 10 
<2H> 37 
<212> PRT 

<213> Agelenopsis aperta 

<400> 10 

Ala Cys Val Gly Glu Asn Gin Gin Cys Ala Asp Trp Ala Gly Pro His 
15 10 15 

Cys Cys Asp Gly Tyr Tyr Cys Thr Cys Arg Tyr Phe Pro Lys Cys He 
20 25 30 

Cys Arg Asn Asn Asn 
35 



<210> H 
<211> 37 
<212> PRT 

<213> Agelenopsis aperta 

<220> 

<221> UNSURE 
<222> (37) 
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<223> Xaa represents \inknown amino acid residue 
<400> 11 

Glu Cys Val Pro Glu Asn Gly His Cys Arg Asp Trp Tyr Asp Glu Cys 
15 10 15 

Cys Glu Gly Phe Tyr Cys Ser Cys Arg Gin Pro Pro Lys Cys He Cys 
20 25 30 

Arg Asn Asn Asn Xaa 
35 



<210> 12 
<211> 33 
<212> PRT 

<213> Selenocosmia huwena 
<400> 12 

Ala Cys Lys Gly Val Phe. Asp Ala Cys Thr Pro Gly Lys Asn Glu Cys 
15 10 15 

Cys Pro Asn Arg Val Cys Ser Asp Lys His Lys Trp Cys Lys Trp Lys 
20 25 30 

Leu 



<210> 13 
<211> 37 
<212> PRT 

<213> Selenocosmia huvrena 



<400> 13 

Leu Phe Glu Cys Ser Phe Ser Cys Glu He Glu Lys Glu Gly Asp Lys 
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15 10 15 

Pro Cys Lys Lys Lys Lys Cys Lys Gly Gly Trp Lys Cys Lys Phe Asn 
20 25 30 

Met Cys Val Lys Val 
35 

<210> 14 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 14 

Gly Cys Leu Glu Phe Trp Trp Lys Ala Asn Pro Asn Asp Asp Lys Ala 
1.5 10 15 

Cys 



<210> 15 
<211> 15 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 15 



wo 2004/085647 



PCT/JP2004/004190 
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Cys Ala Arg Pro Lys Leu Lys Ala Ser Lys Leu Phe Lys Leu Cys 
15 10 15 

<210> 16 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 16 

Cys Ala Ala Pro Lys Leu Lys Cys 
1 5 



<210> 17 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 



<400> 17 

Cys Ala Arg Pro Lys Leu Ala Cys 
1 5 
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